BDNF is necessary for maintenance of noradrenergic innervations in the aged rat brain.
In the axon terminals of the locus coeruleus (LC) neurons, a high level of axonal branching was occurred in the middle-aged brain, and the increased branching was maintained in the aged brain. In the present study, we hypothesized that neurotrophic support is necessary for the morphological age-related changes seen in the noradrenergic innervations from the LC to frontal cortex. Through immunohistochemical and quantitative image analyses, we examined the age-dependent effects of brain-derived neurotrophic factor (BDNF) on the noradrenergic axon terminals in the frontal cortex of F344 rats. We continuously infused BDNF into the frontal cortex of young (6-months-old), middle-aged (13-months-old), or aged (25-months-old) rats. Exogenous BDNF infusion caused a marked increase in the density of noradrenergic axons in the aged brain, but no trophic action of BDNF was observed in the young and middle-aged brain. Neutralization of endogenous BDNF with a specific function-blocking antibody to BDNF led to a reduction in noradrenergic axons in the frontal cortex of 19-month-old rats. The present results suggest that BDNF is not involved in the augmentation of noradrenergic innervations in the aging brain, but it is necessary for the maintenance of noradrenergic innervations in the aged brain.